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‘GLOSSARY OF TERMS 
. ALTITUDE ‘Vertical distance from the vehicle to the ‘Hough 
: Ellipsoid at the time of exposure. _ 
APOGEE : That point: in an elliptical orbit of a satellite 
¢ at which the distance is greatest between the 
cae orbiting body and the surface of the Hough 
pot Ellipsoid, ; 
BINARY TIME ‘WORD .. Binary prceeniarsce of the eccumulated syste: 
so time. : 
DATE OF PHOTOGRAPHY". Day, month and year (sven) that the photSgraphy - 
’ was sequired. y 
DISIC Dual Improved Stellar Index. Camera. ra |S 
“ECCENTRICITY "| A measure of the déviation of an ellipse from a 
i wv ‘trae circle; expressed. by dividing the distance 
~~ ie. between the foci of the eypae by. the length of 
- i ee its nice axis. ~ 
EXPOSURE TIME ~. Time during vilieh a hgibeseusu ive material is 
ti a . 


subjected tothe influence of light,. expressed 
in this text in frections of a second. Formula: 


apne time (sec) = slit width (in 
i. - scan rate radians per sec 


FIDUCIAL MARK ; A standard geometrical verevenée point imaged 
within the frame of a photograph. The inter- 

section of the primary fiducial marks usually 

defines the intersection of the principal ray 

_with the focal. plane. 


FOCAL“ LENGTH Adjusted value of the. equivalent focal length. 

(CALIBRATED) Computed to distribute the-effect of lens dis-  - 
tortion over, the entire’ field. i 

FOCAL LENGTH Distance measured along the lens. axis from the 

(EQUIVALENT). .- rear nodal point.to the plane of best average 


definition over the entire field. Points other 
than the rear nodal point may be used but mst 
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’ be specified for correct interpretation of date. 


FOCAL PLANE Plane perpendicular ta the lens axis, in which . 
images of points in the ebsect field of the lens 
are focused. 


FORMAT The portion of the frame that contains imagery 
produced by the primary optical ay aren | of the 
, camera. 


FRAME* A single exposure which contains the format and 
peripheral border information relevant to the 
format. ; 


GENERATION Number of’ reproductive steps by which a negative 
*. or positive photographic copy is separated from . 

the original scene, ie., the original negative 

is generation one, a positive made from the 

criginal negative is generation two, etc. - 


GROUND RESOLUTION®* The minimum distance (expressed as bar plus epece) 
re 7 a tetween two adjacent ‘linear features which can be 
detected by a photographic .system, as determined 
from standard three bar resolution targets. 
A target is considered to be resolved when a4 
grouping of three bars can be distinguished as 
three \istinét~tines. 


HOUGH ELLIPSOID A reference ellipsoid around the earth having a 
semi-major axis of 20,925,738.18 feet and a semi- 
minor axis ef 20,855,588.20 feet. 


IMAGE MOTION 


COMPENSATION (IMC) A correction made to compensate for relative image 
. . motion at the camera focal plane. 
INCLINATION - _ The angle between the orbital and equatorial . 
: planes measured counterclockwise from the. equato- 
rial plane to the orbital plane with the. ‘tis- 
; cending node as the vertex. 
INTERPRETABILITY Suitability of the inngery with respect to an- 
( PHOTOGRAPHIC) - swering requirements on a given type of target. 


Various factors such as halation, uncompensated 
image motion, poor contrast, incorrect focus, 


* 
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ad 
: eo improper film processing, atmospheric conditions 
‘ (doth natural and manmade), ground resolution, - 
and insufficient natural or artificial lighting 
é2 ae of the target affect interpretability, The 3 ae 
; levels of interpretability ere: _ A : au 


." Poor {P) - Unsuitable for adequately an- 


, . Swering requirements on a given type of target. 





+ _.Fair (F) - Suitable for ar.swering require- 
\ _ hents on a given type. of target out with erly 
: average detail, : 
. 300d (3) - Suitable for answering require- 
.¢ ments 0N.8& given type of tarce+ in considerable 
= detail, ae ° . " 
. r , e 
INDEX CAMERA ; A framing camera used to recor’ +erra:n amacery. 


The product is used for relative crientaticn and 
mapping purposes. 


» 
- 


MATERIAL CHANGE _ 
DETECTOR (MCD) - 


_ Time cf day computed from the pcsition cf the ‘sun 
“Sourelative.to the images: terrain, : . 

A pre-exposed pre-préfessed film strip (approxi- 
mately three feet long) that is detected ny 


veleratry when it vasses through the P2ANcramice 
_ famera. This strip is denerzUy splice+ between 
WO different film tyres ts signal the filr ° 
\change,  . : a 
\ e as an, . t 
NODAL TRACE _ «A continuous line imeged-along the raisr axis sf 
each frame to define the optical axis of gi as 
ss relative to any given instant 7 exp7sure. 
. ~ - : r - ° 
PAN GEOMETRY DOTS - Images of the rail bolés ‘associated with the pan 
geometry calibration of. the camera. . 
. A ¢e ; . = a ‘ 
PANORAMIC CAMERA Pootographs a partial or complete p2norama sf the | 
: terrain in a transverse directisn through a 
Scanning. motion cf the lens system... 
PASS Photographic portion of an ortital revolution. 


A prefix “D" indicates the descending node, a 
prefix "A" indicates the ascending hode,.and a. 


A | ' 
aan “* Nasdte Yia-  - 
Aererernereere- 
‘ TOP-SECRET-RUFF~ % Control System Only 





Kaadle Via 


| 


Control System Only °° 


sa kaahe inate hem) 


RELATIVE ORIENTATION 


SESCLUT ION 


SOLAR ELEVATION 


STELLAR CAMERA ' 


, -iVERSAL SRID 


TNO SORELGMLUSSEM 


» @ * Pa 2 ° 
prefix "M" Indicates a continuous Camera opera- . 
tion from the ascending node through the destendi: ng : 
node, An additional suffix “E" indicates tht 
the associated photography was generated for , 


ens ineering aaa ae 


Theat point in an slitpeical orbit of @ satellite 
at which its distance is nearest the surface of 


the Hcugh Ellipsoid, . ; . == 


+ 
st 
oe 


_ The time required Tcr a satellite to eoaplete one 


revclution about the earth. :. 2 
Rotat icn of the camera about its transver axis. 
Positive pitch indicates nose up attitude, ° 


That ray of light which “emanates ‘from a point in’ * 


object space and passes -Sndeviated through the _\_-- 


centers of curvature of the lens surfaces. It 
is coincident with. the cptical axis of the lens. “a 
- ra 
The determining. (analytically or in a photo-~ : 
grammetric instrument) of the position and ° 
attitude of one of'a pair of overlapping photo- . : 
graphs with réspect to. the other. 7 
ae ed 

Measure, expressed in lines/m, of the smallest 
array <f point objects sistinguishatle as- inde- - 
pendent point images. ; 

= j _— : 


Rotation of the camera. about its ongitudi 
axis, Positive roll indicates let¥) wing up 
attitude. ° : . 


Thé angular distance to the sun measured from a 
plane, tangent to the earth at the intersection 
cf the principal ray of the camera and the earth. 


A framing camera which records stellar images, 
The product, in conjunction with the product.of ° 
the Index camera, is used for attitude’ determi - 
nation. : ‘° 


An X - ¥ coordinate system used to define aeace 
location “on photographic fdpmats. 
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VEHICLE GROUND TRACK ae | a 

AZIMUTH 7 Clockwise horizontal angle measured from the 
longitudinal meridian's intersection of the 
earth's surface to the vehicle's ground track. 

VIGNETTING Gradual reduction in density of parts of a 

Ls photographic image due to the stopping of some 

of the rays entering the lens. 

YAW Rotation of the camera about its vertical axis. 


Positive yaw represents nose Yeft attitude, as 
‘viewed from top of the camera, . 


¢ 


* Defined differently than in the Glossary of NPIC Terminology. 
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SYNOPSIS 


Mission 1108, a two-part satellite reconnaissance mission, was 
launched at 21382 on 4 December 1969. The first capsule was recovered 
dry during rev 115 at 2355Z on 11 December 1969. The air catch of the 
second satellite reentry vehicle on rev 277 at 2300Z on 21 December 1969 
terminated the mission. A total of 90 photographic passes was acquired 
by the 18-day mission. o 

The image quality of the foward-looking camera record is more variable 
than that of the aft-looking camera. Out of focus imagery (soft spots) 

” and instances of. image smear in the scan direction can be detected on the 

' forwakd-looking camera material. In general, the image quality of the 
forward-looking camera record is fair, while the image quality of the aft- 
looking camera product is good. ~The imagery provided by the forward cam- 
era has a "soft" appearance at magnifications of 50X and above; however, 
the best imagery of the mission was selected from this record. An MIP 
rating of 105 and one of 100 are assigned to Missions 1108-1 and 1108-2 
respectively. _ ; 

Approximately 85 percent of the mission contains cloud free photo- 
graphy. The Dual Improved Stellar Index Camera failed to operate after 
frame 73 of pass 204. The mission carried an 811-foot tag end of film 
type S0-242 (eerial color film) on the aft.camera supply. - Detailed analy- 
sis of this color material is included in this report as a special study. 
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PART I. 


A. Camera Numbers 


Forward-Looking Panoramic Camera 317 
Aft-Looking Panoramic Camera 316 


DISIC Camera 


B. Launch and Recovery Dates 


re PORNO DISSEM 


a» : . ‘ 
GENERAL SYSTEM INFORMATION 


(1108-1) (1108-2) 
Launch 4 Dec 69/2138z * 
Recovery 11 Dee 69/2355Z ,21 Dec 69/23002 
Recovery Rev ; 15 ° 277 
C. Orbit Elements ; 
; Actualx* * Actual+ 
‘ 1108-12 1108-2 
Element (Rev 9) ~° (Rev 113) Photo Range 
: Period (inin) ° 88.448 88,439 , a 
Perigee (nm) 82.423 94.969 81.169 (Pass D48) 
Apogee (nm) , 143.358 134.957 107.073 (Pass Dib) | 
Eccentricity | 0.00821 0:00520 * ‘ 
Inclination (deg) 81.49 . 81.49 . * 
27°25' N 34° 17'N * 


Perigee Latitude (Geod.) 


* Not applicable 


f 


** This data reflects the orbital elements ‘for only the indicated 
revolution, not the entire mission segment. 
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D. Photographic Operations 


1. Panoramic Camera's: 


1108-1 1108-2 Total 
Type Revs Frames Revs Frames Revs Frames 
. Operational "4 2 | , | 
| Fwd _ 32 = 2,586 452,922 76 5,508 
Aft $2 2,591 43 2 ry 796 74 55 387 
Operational/Domestic. . 
| : . Fwa oe 3 183 2 =k h 227 
Aft ‘ 3 184 2 790 5 254 
| - Domestic " | 
Fwd 3 68 6 25 #9 . 193° 
Aft 3 . 68 T 128 10 196 
{. Engineering (no imagery) 
| Aft . ) 0) 1 6 1 6 
Fwd 37 . 2,837 33 3,097 90 5,934 
i Aft | 37 ~=— «2,843 533,000 SS=" 
‘2. Secondary Cameras: 
i i Camera | . Frames 
Stellar (1108-1) 24150 Starboard; 2,145 Port 
i Index (1108-1) : - 2,156 7 
Stellar (1108-2) 2,013 Starboard; 2,007 Port : 
' Index (1108-2) 2,025 
: He 
a Gaadie Via 
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E. Fiin Usage 


“i Film Load Pre-Flight Processed 
Camera ; (Total) _ Footage #* Footage 
Fwd-Looking (1108-1) * 16,300 538 8,005 
Aft-Looking (1108-1) -*15,200 - 540 8,018 © 
800 Recovered with second bucket. 
Fwd-Looking (1108-2). fA NA 8,175 
Aft-Looking (1108-2) NA lk NA 7,088 
NA 819 
Stellar (1108-1) Zt *2,000 53 637 
SteZler (1108-2) © KA NA Sua k 
Tndex (1108-2) re *2,200 Tl 1,019 «J 
. Index (1208-2). _ KA NA 


~ 


* Total load for both buckets. 
** Values include pre-flight footages. 
NA - Not applicable. 


| 


1,095 


* 


Film 
Type 


3404 
3404 
$0-242 





s0-242 
3401 
3401 
3400 
3400 
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PART II. CAMERA OPERATION 


A. Fwd-Looking Panoramic Camera: , obesetioaas throughout. 
B. Aft-Looking Panoramic Camera: Operational throughout. 


C. Horizon Cameras: Operational throughout the mission; however, an 
textra -port horizon image is present with frame 35.of pass D95. It is 
overlapped to a small extent with the starboard horizon image asso- 
ciated with frame 34 of pass D95. No fiducials are present with this 
extra horizon. This minor overlap condition does not interfere with 
normal horizon arc measurement. ° ese 


D. Stellar Cameras: Failed to operate after frame 73, pass 204. This 
failure is apparently associated with a malfunction in the electronics 
systen. . : 


E. Index Camera: Failed to operate after frame 73, pass 204. This fail- 
ure is apparently associated with a malfunction in the electronics 
system, . 


iC 
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PART III. IMAGE ANALYSIS 


“A.- Fwd-Looking Panoramic Camera 


1. Density: Ranges from thin to heavy. 


2. Contrast: Generally mediu. 


3. Image Quality: Variable. Instances of image smear in the scan 
direction and severe out-of-focus imagery are apparent intermittently 
throughout the mission. The image smear appears to be associated with 
exposure duration (slit width) and is more severe at the takeup end of the 
format than at the supply end. Image smear is not observable where ter- 
rain illumination level). permitted the use of narrow exposing slits. The 
out-of-focus area is located approximately 10 inches from the ttakeup end 
of frames 3 and 4 of most passes. The amount of image degradation is 
directly associated with the length of sit time between passes, On passes . 
with sit times of one revolution, the out-of-focus imagery is ‘less severe 
and is difficult to detect. At least two revs between operates are nec- 
essary for consistent defection, : 


The cause of these.out-of-focus areas is directly associated with 
small diameter rollers in the extended film path transport assembly and 
constant tension assembly. Extended inoperative periods tend to impress 
these rollers into the payload, causing the material to be deformed. This 
deformation is retained during the photographic scan resutting.in out-of- 
focus imagery at these points. ; 


In general, the imagery provided by this camera has a "soft" appear-~ 
ance at magnifications of SOX and above; however, the best imagery of the 
mission was selected’ from this camera record. 


4, Imaged Degradations: 
a. Light Leaks: 


(1) A fog pattern is present on the fourth frame from the 
end ‘of all camera operations. The density of this fog pattern 
is commensurate with camera sit periods. After a three-rey 
soak, fog density in the original negative measured 1.1 above 
base plus fog level. This light leak appears to originate in the 
camera drum and is imaged on the material at the camera exit 
roller (see Graphic #1, page 10). - ; 


Wandle Via 


- -Heteathiniett-— 
FOP-SEEREF- RUFF : Coatrot System Only 





woubgipat RETO 
Coatrel System Only 


tanie Vi “TOP-SEERET-RUFF FY 
+ . : : ; . 


_ (2) Two minor circular fog patterns are present near the 
takeup end of the first frame of same passes of the second-bucket 
material. . 


b. Static ~- Traces of dendritic static are present on both film 
edges intermittently throughout the second-bucket material. 


c. Other - See image quality. 
5. Physical Degradations: 


a. Numerous comet-shaped minus density spots are present inter- 
mittently throughout the first part of the mission. This anomaly 
apparently occured in film manufacturing since the head/tail orien- 
tation of the comets reverse between manufacturing splices. 


bd. Several very fine, continuous emulsion scratches are present 
throughout the mission. : a 
c. A minus density line with parallel plus density bands appears 
intermittently throughout both fwd and aft records of -both buckets. 
These bands generally appear at a bias, are referenced to the film 
- width, and extend across the width of the-film. The bands scmetimes 
have a brownish appearance, apparently associated with film manu- 


facturing. 
B. Aft-Looking Panoramic Camera ; - 


1. Density: Same as the fwd-looking panoramic, camera record. 
a . : ‘ 
2. Contrast: Same as the fwd-looking panoramic cahera record... 
pote ' : . 


‘ 3, Image Quality: Although the best imagery of the mission was 
selected from the fwd-looking camera, the image quality of the aft-looking 
camera record is less variable. In general, the imagery can be viewed at 
SOX magnification without the noticeable loss of quality apparent on.the 
fwd-looking vacorh. The overall performance (image quality) of the aft- 
looking camera is rated as good. ° é 


4, Imaged Degradations: | : 
a. Light Leaks - A minor, ‘splash-like fog pattern is present on 


the first frame of passes acquired on the secon buckey after an: 
extended camera sit period (see Graphic #3, page 10). 
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edges intermittently. throughout <nhe second bucket material: | .- 


= 
. 


b. Static - Traces of dend: ‘ic static ars present on both film” 


c. Other - None noted, 


5. Physical Degradation: , 
a. Several fine longitudinal emulsion sc#atches are. present 
intermittently throughout the second bucket material. . os 


Degradations), 


b. See item c Section AS, p 7 (Panoramic Camera Physical _ 


. 


; : 4 
c. A heavy diagonal crease with associated emulsion lifts, and 


Plus density marking extends approximately 15 inches. into the format |. 


on frame 47, pass D199. Imagery. in the area. of the crease indicates - 


this anomaly occurred after photographic scan and apparently during 


the defilming and presplice operations. 


Cc. Stellar Cameras 


1. 


- 
-  « 
-« . é 
- ° a 
« . ° * * 
s ° 


Density: ‘The density of the sfarboard stellar recotd is generally 


" The density cf the port stellar record ig also generally medium, - 


but it is somewhat lower in density than the starboard camera record. The 
density of both the port and starboard records is‘adequate for the detec- 


tion of stellar images: 


Ce 


3s 


e . 
* a 


Contrast: Adequate for the detection of stellar images, ie. 


camera records, 


4. 


De 


Image Shape: Point-type ‘star images were’recorded on’ both stellar ‘ 


@ 
Images Per Frame: ~ ; i _— ——- 
a. .Mission 1108.1 « 6-10 (starboard), 8-15 (port) : “% Phd. os 
b. Mission 1108-2 ~ 15-25 (starboard), 6-12 (port) 
Imaged Degradations: - 5) | ee ° a 
a. Light Leaks -, tipne noted. % — | : 
b. Static: ah © 4 


« 
~ 


(1) Static marks apparently induced by the pressure plate 


‘appear in the format of many port frames throughout the mission, 
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' G2} Severe dendritic and corona static traces are present at - 
random throughout the last 50 feet of the first bucket and the: 


“entire second bucket stellar record. | 8 
- * 


ce. Other: | 2 . a0 
eee ¢ ‘. 
.(1) A plus density flare-type marking is present in some 
. . Starboard formats from both mission segments., The marking affects 
approximately'8 percent of the format area. Star images are pres- 
ent within the flare area. . This flare is apparently caused by a 
- minor sunlight reflection during some operations and-has not been 
tobserved on previous missions. y : , 
‘g-(2) Several minus density spots which ‘appear to be caused by 
‘obstructions on,the reseau plate are present on all port and y 
starboard frames tkroughout the mission. ae ; 


. 63 PhYsical-Dégradations : The characteristic skew bead roller. 


.. -markings are present.on both film edges of the stellar record. - | » 
D. Index Camera | .. ° te  . a ae 


- 1, Density: , The density of the index record raages from thin to® .° 
heavy with the major portion in the médium-to-heavy ‘category. 


a 
e 


ee Contrast: Generally medium. 


2 3. Image Quality: The index photography is generally good and com -. 
. pares favorably with index«photography from previous missions. - 
: 7 . : ". @ en’ 4. 
oo : E : tied « A « 
4. Imaged Degradations: wb «4 
@. 


a. Light Leaks - None noted. « - - oy ae 
‘ db. Static - Static traces appearing as oe density — 
lines are present integnittenthy éhroughout the second-bucket index 
record. soe 

* . ° . . 


; r -. : ‘ 
8 .¢c. Other - Séveral ‘minus density spots apparently caused by 
obstructions on the reseau plate are present throughou® the mission. 
5. Physical Degnadations: The character fstic skew: bead roller . 
markings are present’ on both film edges of the’ index record. . . 
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E. Sraphic [Lisplay 
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The patterns illustrated below are referenced in the text if this 


: 4 
report. ae 
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Graphic 1. Fourth frame from end of caresa operate (Bucket J- fwd: - 
CATA BLOCK - 
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FwdeLo oking Fancramic lemera 
l. Htrizeon Cameras: 
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a, Starccard-Lccsirg: ‘ 


~zascet properly 





2% excoerly.. 
a5 @rp 452 well-celi ined. 

. ¢ a 
= * RY. arn «e114 Agaeirgasr 
ca. “Pan Jeometry > Jose suary 2nt weli-cefizec. 
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ran Jecmetry’ Tracez: nary ant well-cefired. 


4it-Looking Fanoramic Janera’ ‘ 


l. HXsvrizon Cameras: . ‘ 
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a. Starroard-Loczins: 


tobe ‘mazery ~ imase: properly. _ 


Wwe 


Tiducials - Shars and well-iefired. 


rae or Sooking: oe 
ee imagery imegei rrcperly. 
(2) Piduedar: - Sharp and well-defire 
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2. Frequency Marks: Imaged preperly. | 


3. Binary Time Word: ' Approximately 35 percent of the cata bits cn 


the aft-looking camera record are bloomed with each data tlock exposure 
‘throughout the mission. The data bits are within size specification; 
however, no attempt was made to automAtically read the time words since 
the tape recorder data prcevided all necessary time correlation. The data 
block is used only if a tape recorder failure occurs. 


Index Camera - ; ’ 


“a 


4. Camera ‘iiumber: Feadatle. 


5. Fan Seomzitry .cts: Sharp and sell-dei'ned. 


6. Pan Geometry Traces: -Sharp and well-defired. i 


Stellar Camera's : 4 

Lj. Grid trace: Saale Sparp and well-defined. 
2 Binary Time Weri: imased Sroperly. 

3. Lens Serial tuner Lezibilisy: Good. 


1. °* Grid Imdge Qualit;;: Sharp and well-defined. 
Sa * . 4 


2. Binary Time Word: ‘imaged pypperly. ae " 


A "wv » . P .* 
* : . 
3. Camera itumter Legitility: Sood. =. * F 
, a ‘ : a ; 
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PART .. 


MENSLRATION QUALITY 


- The image quality of Mission 1168 is considered good for mensuration 
purposes. There were 68 requests for mensuration on this mission, No 
problems were encountered. 
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PART VI. FILM PROCESSING 


A. Processing Machines and Process Gamma 








Average Film “ 
Camera Machine Gemma type : 
Fwd (1108-1). Yardleigh 1.87 3404 é 
Aft (1108-1) Yardleigh 1.98 , 340% 
Fwd (1108-2) . Yardleizh - 1.86 3404 - 
Aft (1108-2) - , Yardleigh 1.92 / - 3404 
Grafton w/A so-2h2 
Stellar (2108-1) Trenton ; 2.15 3b01 
Stellar (1108-2) ‘Trenton 2.24 . 3b01 
Index (1108-1) Lrape 1.79 3459 
Index (1108-2) -  Trape ; 1.30 — 3%90 
nee en ene 
N/A ~ Not available. oe a 
re 


B. Processing Techniques 


1. Panoramic Cameras: The black and white portion of ccth pancrenic 
camera records were processed using the Yardleizh dual gamma process. 
The color portion was processed in-the Grafton machine. 


2, Secondary Cameras: ; . 


a. Stellar Cameras - The stellar camera records were processed 
with a Trenton processor at a single level of development. 


b. Index Camera - ihe index camera records were processed with 
a Drape processor at a single level of Gevelopment. - 
. : 7 


C. Film Handling Sumtary 


1. Primary Cameras: ; : 


Pt 


7 a. Capsule Defilming - The primary camera records ,were Gefilmec 
on-the West Coast and received at the processing site in euitcases. 


. be Pre-processing Inspection er No major probl were encountered; 
however, the West Coast labels for the bucket one camera suit- [ 
cases caused some confusion. The problem was rect) fed on the second 
bucket. wee 
| eo | 
7 as a _ . . : 4 | “ e “a : | 
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.¢c. Manufacturing Splices: 


; - ; 
Fwd-Looking Camera Aft-Looking Camera 

Pass D39, fr 152 Pass D37, fr 73 

Pass D71, fr 14 Pass D89, fr 85 

Pass D151, fr 109 Pass D167, fr 98 

Pass D176, fr 21 Pass D199, fr 52 . 
Pass D216, fr 23 Pass D2k2, fr 27 & 28% 


d. ~- Processing Anomalies - None 


e. Breakdom - No problems encountered. 


3. Secondary Cameras (Stellar and Index): 


‘ 


a. Capsule Defilming -‘The secondary camera records were defilmed 
on the West Coast and received at the processing site in suitcases. 


b. Pre-processing Inspection - No problems encountered. 


Ce “Manufacturing Splices - Rev 138, fr 8 on the index camera 
record only (ultrasoriic splice). 


d. Processing Anomalies - None 


e. S/I Correlation - No problems encountered. 


* Material-change detector splices. 
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_D. Timetable.  . * 
Received at Spec. -. Priority 1A 
Fae oo : Processing Shipment at 
Film a Recovered Site at NPIC ; NPIC 
; ' 11 Bee 69/ 12 Dec 69/ © . 14 Dee 69/ 
Fwd (1108-1) 21382. - 39502 None 2100Z 
Aft (1108-1) i tog " an : 
Steliar (1108-1) °. " " moos " 
Index (220 > 1) Tr iy oi] te . 
21 Dec 69/22 Dec 69/ =.” 25 Dec 69/ 
23002 1855Z . 0057Z 
tt Li Tt "1 
Index (1108-2) : ? alee mm 
es 4 : 
f 
i ae * ~ 
4 
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PART VII. PI SUITABILITY 


. A. PI Statistics 


1. Target Coverage: 


1108-1 1208-2 ‘Total 
Priority 1 Targets Programmed .No specific priority 1 targets ° 


were programmed on this mission 
although specific areas were 
selected for initial readout. 


; Priority 1 Targets Covered _ wh = °277 321 


* 


2. Photographic Interpretability Ratings: 


Ground 
Airbase force 
Nuclear Facili- Facili- lLlcgis- Miscel- 
Rating Missiles Energy ties Ports Industry ties -— tics laneous 


. Good. 13° ca j 19 fe) 2 ~—6:18 0 6 
Fair . 65: 8 4h 15 17 63 1330 86 
Poor 31 0 18 23 Sf i7 5°: &k 
TOTALS* 109 15- * 82 38 30 —=-:—(i 8 36 


3. Summary of PI Ratings (percentage) : 


Good - 65 or 15% 
Fair 251 or 5% 
Poor 109 or 26%. 


eee 
7 


* A discrepancy can ‘exist between the total number of targets covered and, 
the total PI reports because some targets are covered more than once, 
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B. PI Comments oe 


1. Atmospheric Attenuation: Listed below is.the photointerpreters' 
report of weather conditions for Priority 1 targets covered on this 
mission. - | : | | 


a. Clear 366 =or 86.14 
b. Scattered 19 or 4.54 
Clouds - oe 
¢. Heavy Clouds 4 or 0.9% 
- ,* ad. Haze 34 or B.0o% . 
e. Cioud Shadow 2 or 0.5 


2. Product Interpretat ility: 


The PI suitability of -he black and white record ranges from fair 
to good. The reduction in scsle because of higher-than-normal mission 
altitude after Pass D4O reduced the effectiveness of this mission. The 


, PI suitability of the color record is poor (see S0-2h2 Special Study in 
this report). : 
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PART VIII. RESOLUTION TARGET DATA | 
. aS 
There were no Resolution Targets used curing tnis mission. 
- « 
- 19 - a . 
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2. PART IX. MISSION 11068 DATA 
'. Forward-Looking Aft. 
A Takeup Supply @ 
Pan Horizon - Harizon ~° Pan 
“Camera Number 317 * # 316 
‘Reseau Number * * * * 
Lens Serial Number I-200 23780 23781 T-195 
Slit Position/ — - ; ; . | 
'* Slit Widths (in.) 1/0.141 1/0.084 
2/0.214 2/0.140 
3/0.274 * * 3/0.185 
4/0.334 4/0.289 
; FS/0.237 e 9 FS/0.154 
Aperture : * : F/8.0 F/6.3 * 
Exposure Time (sec) Variable 1/100 1/100 Variable 
Filter (Wratten) Primary’ w-25. W-25 W-25 W-21 
Alternate W-25 * Re W-2B 
. Focal Length. (mm) 609.752 54.82 55.88 609.638 
Film Length (ft) 16,300 * * 15,200/800 
Splices 5 * * 6 | 
Emulsion 4h3-1/2-11-9 . * * bi-6-11-9/s0-242~ 
. Film Type . 340k - * —*  , 3hOk / so-2he 
Resolution Data (L/mm) ‘se - . 209R/187T 207R/209T - -- | 
Static ~~ 
. High Contrast 292 NA ON 248 
Low Contrast 186 NA NA 148 
Dynamic 5 ' 
I High Contrast 284 + © NA NA 224 
I Low Contrast . 188 NA NA -- 139 
P High Contrast 277 a NA 239 
‘P Low Contrast « 188 NA 132 
/ \ 
NA,- Not Available. 
~* ~- Not Applicable. 
R - Radial Resolution on Axis, 
\- T - Tangential Resolution on Axis, 
A - Resolution Tested using a W-25 filter, a 
@ - Resolution Tested using a W-21 filter. . 
7 - 20 - 


? IX. MISSION 1108 DATA 


Aft-Looking 


v 


_ Stellar Index 
r ® Takeup Supply : 
zon ”* Pan Horizon Horizon Port . Starboard : 
a P 7 
316 * * —_ 12 7 . 2 . 
"  % * * WP 15 109 : 
L 1-195 23773 =. 23776 uP 15 - 109 
10.084 “ae 
2/0.140 a 
3/0.185 * * * 4 % . 
4/0.289 
FS/0.154 ~~ ; 
3 * F/6.3 ¥F/8.0 -F/2.8 F/2.8°- F/6.3 
P) Variable 1/100 1/1 1.5°° 1.5 -1/500 
W-21 W-25 W-25 * None None W-12 
W-2B * * ‘% * % fe 
3 609.638 54.935 NA | 2 76.2 76, 76.2 
15,200/800 * * ‘ * 2,000 : 2,200 
7a * % . None’ 1~ 
Wilt -6-11-9/SQ-242-251 * _* 319-6-6-9 202-h-h-9 . 
_ 3404 / so-2he = ett 3401 - 3400 
‘209T - - = 148R/132T 187R/166T - WA NA _ 122R/1087 
248 NA NA NA NA “na? 
148 NA NA NA NA° NA 
22h yA NA NA ° NA NA . 
139 NA NA _ NA NA _ NA ‘ 
239 NA- NA NA Nee NA : 
132 NA NA NA NA NA 
% 
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Mission 


101 85 
+ #1102 90 


1103 90 

#1104 . 115 

*1105 ° 95 

#1106 10 

7-1 2°95 

_ .- 1107-2 95 

1208-1 105 

,  #1108-2 100 
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“MISSION INFORMATION POTENTIAL — 
HISTORY, 1100 SERIES - 


'. Universal Grid Coord 





Pass Frame 

D159 2 fwd 39.0 1.5 - 
D16 22 fwd 26.8 1.3 
D79 15 fwd 41.8 3.8 
D16 6 fwd 33.1 4a 
D16 20 .aft 47.3 1.2°- 
D32 8 fwd - 17.9 1.8 
D122 30 aft 43.7 2.4 
D170 20 aft | 42.1 °2.9 
D30 20: fwd 28.7 0.5, 
Deke 20 fwd 33.3 2.3. 
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| FIGUPE 1. BEST D4AGE QUALITY : 
(MISSION 1106-1) . . 
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Tne following figure is an example of the best imagery from this : 
mission. ee . , oe 
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a FIGURE 2. . BEST IMAGE, QUALITY - ; 
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* . : ‘ ; 8 e * ° - ; . ° . 
a The following figure is an example of the best imagery from this: 
mission. F 2 ee ee. : 
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Figure l , 


Y Z > Bont 
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POSS. reeeeees Bessseeseeserseeeseses DIO 


e age 


Rramaligaliciasi panic doaaiemie sats Beue ces 20 ‘ : 20 
Date of Photography (GME).............. 6 Dec 69 | ‘19 Dec’ 69. 
Universal Grid Coordinates (x-y)......2. 28.7-0.5 3323-223 


Enlargement PACUOT ccstevactcsbbeseeeses COMY- “ 20X 


t : 
a i 43 11'N 30° 29'N 
Geographic Coordinates (format center). 70°32'W 112°23'W 
Altitude (Ot) otic aanescentedceeecsed 500 , 803 : 606,491 
Camera Attitude; es Ses . 


“Pitch (deg) ....csesccedeesceseeees 16.1399  —-=15,.0000 
a : <p 2 
ROLL (deg) ...ssccesccceeevecceeeees 0.0057 "0.0000 . 


Yaw (deg) ...ssereciseesoesectecvese 0.5319 ; 0.0000 


: » . ry - . 
Local Sun gif Bae a eee Pe ee 41315 13425 


Solar Elevation (deg/min)..........0.6. 21/85 32/46 
we ‘ ; i e 


Exposure (sec)...csscsecessccesssensees 1/307. .:«2/292 
Pilterscsscsescdeccsccsccccsccecccesces W/25 w/25 


Vehicle Ground Track Azimuth (deg/min). 170/43. | 172/36 


Processing. ..ccccccccccccccccececcecees Daal Gamma Dual Gamma 
Fa ; 
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I. INTRODUCTION 


The goal of this satellite reconnaissance program is to provide the 
customers with the best: possible photographic information base avail- 
able. Thus far in the program black/white film has served to meet this 
objective. However, recent advancements in color technology certainly ~° 
indicate that additional benefits may be realized above and beyond those 
provided by black/white photography. For example, substantial improve- 
ments have been incorporated into the manufacture of S0-242 color film: 


The film load of Mission 1163-2 was partially composed of S0-242 
color material in addition to the regular black/white film supply. Two 
reasons for using the color werd (a) to investigate the capabilities .of 
S0-242 with respect to this system, and (b) to satisfy a specific intel-. 
ligence requirement. This report presents some of the technical consid- 
erations of the experiment and attempts to clarify the National Photo- 
graphic Interpretation Center's position from an interpretation stand- 
point on the utility of color photography in this system. 
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: The last S11 feet (312 frame s) cf’the aft-locking camera film'reccr? 


of Mission 1103 was $¢-2h2 Extachrome cclor film. The 22-242 was spliced 
to the end of the type 340L tlacz/white material. A material/film change 
device: was ysed to signal * he availability of the colcr material fc 
&ypofure and a Vrattern 22 ‘bs iter was automatically inserte? ints th 


~ e -~w™ 
- looking camera eptical path. The colcr was exposed during nequisitions’ 
from frame 23 of pass D2k2 ‘chrough frame 2 cf pass 1274 (erd of mission). - 
fuplicate black/white coverace through frame 18 of pass ~263 wes provided 
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A summary of the Color Profile Data given ee the exeeading page 
‘is presented below: 





Passes: 13 

Frames: 312 ; 

Photographic Days: 3 . a 
- Solar Elevation Range: 6.8° - 44.1° 

Exposure Range: 1/359 - 1/846 second 

Average Cloud Cover Percentage: 20 percent 

Scale Range: 1/301463 - 1/323062 

Altitude Range: 95.6 - , 02. 5 mm 
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high altitude: -reconnaissance Serum itieed.(: 
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overcoat (transmission characteristics’ eqt 
. and a clear geél Backing. -The arrangement. 
. layerg is unique 3’ ‘fe the green. ‘sensitive. 
Live ‘layer in the middle, and the blue .se 
(see graphics and microtome: ‘illustrations, 
‘ . ae ROE a ee ee ae Oe 
a * The development of. S0-242 with the bh 
.*  ‘eath the red and’ green layers. ‘represents’ = 
: conventional techniques of, color film mnapecars 
arrangement is the- sensitivity ‘of all ails a 
radfation.- To circumvent. ‘this sensitivi 
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a we This layes pence attempts: t nize the. cha 
w ., istics of the: film,* eye, camera tice, ‘atmosphere<*- For, example; OS oe ee 


(a) - since. the sensitivity ‘and’ discriminhtivity‘-c of the nee eye ‘peak: int. 
‘+4 the green région of ‘the électromagnetic™ spectrum, - it ig desirable. isk f. 
»° + -Rgeord green, informstion where minimal: imege Be ve eoaatoy pet 
“+. ,aecomplished with. SO-242 by placing phe Bryen: se 
"on top’whexe Tight dispersi6p during” exposure, ai 
(bo): the camera optics are “designed at E 

. green region of the. spectrum: ‘therefore, ; t. ‘is’ “aeeianis’t 0 ca ret tae 
‘information included within this’region where ; mini#el” finag ie fegectc! 

is encountered; and“(c). the: ‘atmosphere’ a, the: ; 
2 lengths more than it does ths onger green: and ae je 
the. potential. information content. withid the: 
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* GRAPHIC 4a. MICROTOMES OF S0-121 AND $0-2h2 


The microtomes on-the following photograph pictorially illustrate an 
vhe arrangenent of the emulsion layers of 0-121 (top) and sd-2k2 
(bottom). The film base of both materials is tovard the botton. 


' The layer irregularity present in the SO-121 Microtome is a result 
of the cut. Note the relative placement-and thickness of the yellow 
dye layer compared.to the magenta and cyan layers of S0Q-121 and $0-2h2 s 


The. magnification factor is approximately 1850X. 
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wo1ld require the use of a neutral density filter when mixed film loads a: 
used. This was the case on Missions 1105 and 1106. § . 


FILM DATA COMPARISON* 





Resolving Power (c/n) Thickness © RMS 
Film 1.7:1 100:1 AEI base total Granularit 
$0-242 117 205 3.8 2.5. 3.5 38,0 
3404 220 680 3.5 2.5 ' 3.0 22.3 
so-121 75 f- 15h 12.0 2.5 .3.5 78.7 


It was previously stated that SO-242 substantially reduced the 
resolution gap that exists between color and black/white film. The 
fact remains. however that the resolution restrictions of color film 
are a limiting factor with respect to its utilization in this system 3 
even though the camera optics are fot specifically designed for color 
acquisitions. The resolution capabilities of SO-242, SO-121 and 3404 
are compared to the average system resolution of a second generation 
Petzval lens in the illustration on page 11A. 


The sensitivity of the individual emilsion layers of SO-2h2 and 
SO-121 are-compared in Graphic 7a (page 13A). Notice particularly 
. the sensitivity within the green region of S0-242. Note the absence in 
this emulsion layer of an extended sensitivity within the blue and near 
ultra-violet region as compared to the green sensitive emulsion layer 
of S0-121. j 


* = Data obtained from film manufacturer's specification sheets and 
pertinent reports. ° a ; 
“* - At 1.0 gross density, 12.7 micron aperture, 45x viewing magnificatio: 
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Graphic 5a. FILM/SYSTEM RESOLUTION CAPABILITY (1.7:1 Contrast Ratio) 
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CONTROL CURVE FOR HEAD AND TAIL OF MISSION MATERIAL 


MISSION: 1108-2 
EMULSION: SO 242 
EXPOSURE: 
Sensitometer 18 
Exposure time 1/25 Sec 
Log E 1) T.22 
PROCESSING: 
Gamma  0.6G/speed Fog 
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MISSION: 1108-2 
EMULSION: $0 242 
EXPOSURE. 
Sensitometer 18 
Exposure time 1/25 SEC 
Log E 3; 1.22 
PROCESSING: 
Gamma 0.6G/speed Fog 
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III. PHOTOINTERPRETATION REPORT 


A. First Phase Readout Analysis’ : 


————————— 
The first phase readout of Mission 1108-2 was initiated, by the Netion- 
al Photographic Interpretation Center Photointerpreters (NPIC/PIs) at 
O745 on 29 December 1969.. This readout was completed two days latef#. 
Tarougnoit this period, the PIs were solicited for their opinions concern- 
ing ~he use of color with respect to their specific functions. The PIs 
Stated that the overwhelzing disadvantage of the color is its. severe fali- 


off in ground resolution as compared to the black/white material. - Sone 
complaints. from the PIs are: 


baal 


_ Planes identified on black/white cannot be 
_ located on color." — ; . 


“Small villages present on black/white cannot 
be. detected on color." ' : 

"Mountain peaks-appear jagged and distinct on 
black/white but are rounded. and smooth on color," 
The PIs noted numerous instances where items’ ef interest within high 
priority target areas are present on the black/white record but cannot 
be detected on the color. For example; tents, tent foundations, air- 
craft, missiles, missile facilities, fences, tracks, roads, tanks, 
trucks, pieces of armament and equipment, etc. can be detected and often 
identified on the black/white material but these objects gannot be 
detected or are recorded as blobs -on the color material. § 
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FIGURES la AND 2a, oe AND SO-242 COMPARISON. 
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The following photographs depict a high priority SAM facility which 
was photographed in black/white and color. The photointerpreter respon- 
sitle for the readout of this target during first phase analysis reported 
that his assessment of the target was handicapped by the loss of infor- 
mation in the color as compared to the black/white material. This illus- 
tration is representative of the many instances cited by the photointer- 
preters in which the poor resolution of the color interfered with their 
analysis. 


It is evident from the photographs that the snow-covered terrain 


“placed further restraints cn the value of the color photography of this 


area. 
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PASS ccccscrcccescrccceseesvceesesceces 
FYAM€. ccccovvescceccccccevnsnessccesess 
Date of Photography (GUT) faceicoscacgae 
Universal Grid Coordinates.....ccccceces 
Enlargement Factor. ...cccccressccesssves 
Target Location...cccccccccsccccscceces 
Geographic Coordinates (format center). 
Altitude ec hecauideeeteacancseseas: 
Camera Attitude; 

Pitch (deg)...scssseeccccsscscosces 

R611 (dee) sob sew seeesanesceeeuees 


Yaw (deg) ..+seeseeeseeecsereererees 
» ee 


Local Sun TIME. + sescsersceccecccecccene 


Solar Elevation EP ee ee 


Exposure L660) os ced cadouseseseseceeses 
PLLtOr. sees esccsecccrcvsccrccccccccnces 


Vehicle Ground Track Azimuth (deg)..... 


PFOCESSING......-seeeecesseceeseeeeeees 
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Forty-one high priority targets were photographed in color during this 

mission. The PIs readout these targets during the first phase analysis 
and assigned quality ratings to the coverage record.. Analysis of these 

‘ ratings indicates the importance of at least ane high resolution : ecord. 
Thirty-two targets are covered in stereo with twenty-two rated fair and 
the remaining ten rated poor: Nine additional targets are covered in- 

_mono (color only) and of these, eight are rated poor and one fair. These 
ratings should not be construed as an indicator of. system peFformance with 

' respect to color, However, they are representative of the degree or eX- 
tent to which the photointerpreters are able fo answer their requirements 
from the color record. - Following is a list of the targets whick were 
photographed in color. The respective quality ratings and weather/terrain. . 
conditions are.also presented. . , 


. 
- as. 


Target s+. Pass Frame Quality Weather/Terrain 
| as :* Conditions — : 
- Missile Range - D267 29 ~—=«..:«~&Poor Haze - 
' Missile ‘Range - _  De67 23-30 Poor _ Haze A etaetieees 
Beployed Strategic =. - ‘ a ns - 
‘ SSM Facilities - D268 21-22 Fair Clear §=§-°. °:, 
=. 8 eat - D268..- 12415 Poor _ Clear snowy oo ee 
oe 4 - D252 .15-19 - Poor Clear snowy 
: . /  . D268 2- 4; Poor -. - Scattered clouds a 
| ae : : : snowy. 3 
an or pes2sk-18~—s Fair Clea¥ snowy 
7 i D268 2-3) = Poor:~=—_—t—é Scattered clouds’ 
. ee . eo 
— Oe b268 2-4 Poor Scattered” clouds 
: . showy 
‘ ‘: D252.—,«12-16 Fair - Clear snowy 
" s D268 1-2 Poor Scattered clouds 
; . : | ° nowy e 
Y D268 10-13 Poor Clear snowy 
i so D252. - ‘2-6 *'Poor | Clear snowy 
. D252 3- 7 Poor Clear snowy * 
ae p268. ss 21-22—Ss Fair Haze snowy 
ie Me i D268 =s«d7-21—StséFrasiy Clear snowy 
" ™ : pe68 —s«d16-20 «Fair - Clear snowy, 
mG D252 6-10 Fair Clear snowy 
4 Pa D268 =—s «16-20 ~-—s Fair Clear snowy a, 
4s . x D268 7-9 * Fair Clear snowy a ay 
= ae Oe pe52- 12-16 ‘Fair Clear snowy .e 
= ? D268 l- 2 ~=Poor. Scattered clouds | 
. ‘snowy 
m ‘ » * 
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Target . Pass Frame Quality Weather/Terrain ‘ 
. Conditions - 
Deployed Strategic ; , 
SSM Facilities D252 ss«12-16~—Sté‘éFaakr’ Clear snowy | 
. 7 . D268 l- 2 Poor Scattered clouds - 
; = snowy : ‘3 
gs p268. 1-4 Poor “Scattered clouds 
. aoe snowy, a. 
ga pe68 )=—sisad-14—SséPooorr Clear snowy - 
7 2 D267 | 9-14 Poor Clear snowy 
: Ks D252. 15-19 Fair ° Clear snowy 
“Air Base Facilities D268 13 ~= Fair - Clear snowy — 
Logistics - D252 17 Fair Clear snowy 
‘Logistics - pees 4, Fair Clear snowy . 
Logistics: ss ’ D264 8 -. © Fair ‘Clear “ls s 
Nuclear Energy p2kg 9-12 Fair Scattered clouds ie 
. , ’ haze % 
. neko - uu Fair §= Scattered clouds 
os ea . haze | . 
= on : pekg 11 Fair Scattered clouds 
- ; haze 
: 7 — Dpehg 11 '/ ~ Fair Scattered clouds 
; haze 
Weapons Facility D248 isd Fair ° Clear _ 
7 “4 D264 12. °S Féir Seattered clouds 
is : D264 18 Poor Haze \ 
ee p26s 16 i“ SCP Clear .. ; 
— pe64- 18 © ~~ Poor Haze . : et 
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Readout and quality reporting procedures for 
phase are nearly. identical ‘except that the latter phase 
concerns targets of lower national priority. The photointerpreters' : 
opinions were again solicited as to the effects of color on their require- 
ments. - Their statements and quality ratings’ correlate closely to the first, 
-phase results and directly reflect’ the poor revotucton of the color. .When 
compared to the black/white material. 
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C. Third Phase Readout : sis ‘'- se es fe att 





Third phdse readout is characterized by detailed analysis and. reports. 
It’ us involves a basic peRore:! on & ide target type ond may 
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include a regional geographical or agricultural study. It is within this 
realm that color photography as provided by this system is expected: to 
contdin the greatest potential and application. This expectation is 
justified by the fact: that almost all cloud free frames of the color 
material provide a tremendous range of tones and hues. The ecological 
data that could be derived from these clues by trained color analysts is 
seen } 


The NPIC PIs produce a large number of third phase reports; however, 
. because. of present-day time restrictions, no third phase work has been 
conducted with the color from this mission. In addition, the majority of 
' the third phase reports are, by necessity, heavily oriented toward’ mili- 
tary] industrial complexes where the application of color photography at 
this resolution level and scale is limited. As requirements expand and 
color coverage increases, it is inevitable that the application of color 
will also increase. It is noteworthy that the color resolution limits. 
, are generally not as critical to this type of a eee as they are to 
first and second phase readouts. 


- Dd. ~ Specific Intelligence Requirement 


It was noted in the introduction that one reason for using s0-2h2 in 
this mission was to satisfy a specific intelligence requirement. .Due to 
the sensitive nature of the requirement the specifics cannot be openly 
discussed. The requirement was not oriented to spatial resolution but 
dependent upon the assessment of the spectral characteristics of a partic-_ 
ular geographical area. The color quality of the covertee was considered 
adequate to pent ary the requirement. 
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IV. | QUALITY ANALYSIS : eo 
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Mission 1108 provided the- intelligence steely with color — 
raphy which is superior.to any other color photography which has been, 
received from this system to date. The estimated ground resolution 
(GR’= bar plus space) of the best color imagery is 12 to 15 feet. This 
compares favorably with. the 15-foot ground resolution of Mission ‘1105; ‘ 
. (obtained from SO-121 film) and 15-.to 20-foot GR of Migsion 1106 (also 
obtained from SO-121 film). Whereas these resolution figures are ‘empir~ 
ical estimates, a comparison of the color from Missions 1105, 1106, and, 
1108 readily illustrates the superiority of ,the Mission 1108 color. 

The SO-2h2 color cover acquired on this mission does not corré- 
spond geographically to the 0-121 color coverage ‘of Missions: 1105 or 
1106. Therefore, comparisons of, identical terrain inages are ‘not’ possi- 
ble. mn 42 
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FIGURES 3a AND 4a COLOR ILLUSTRATIONS 
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The value of color photography to earth fesource assessment could be 
substantial. Soil compositions can often bé determined from color clues, 
as indicated by the reddish color which suggests the presence of iron: 
“ore in the area shown in the first:photograph. Wind erosion patterns 
are-easily determined from the second photograph. . , : 
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Pass eeeat8 # eoeecneoveanvpeonveeses eee 
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Date of Photography (GMT)<......-eesees 
Universal Grid Coordinates....seccceres 
Enlergement ne ree 
Target Location... ccoccceccerercscesces 
Geographic Coordinates (format center). 
Altityse (PO sceaiaae ce weseseess weseees 
Camera Attitude: a 
Pitch (deg)..s.cescecesesceeeccvers 
Roll (abe cease iatabicanease ses 
Yaw (deg) scccccccovcsccccvcccccoves 


Local Sun TIME. cceccreccccoreccevsseces 


Solar Elevation (deg)......0.+Tescesees 


Exposure (SEC) ccccsdeusetscsessweseeces 
Filter. cccccccccccvescccccenesscesesese 


Vehicle Ground Track azistien (deg).ceee 
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FIGURES Se AND 6a-~ 3404 AND. S0-242 COMPARISONS : ee ee 
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The following photographs illustrate a shortcoming of current repro- . 
duction technology. Although the original color material of this specific: 


area was judged to.be comparable to the black/white material (this portion. - 
of the black/white record was degraded by an out-of-focus condition) the ~-" - 
quality of the black/white record as illustrated is better. This @iffer- + 

ence is attributed to the greater.loss ‘inherent in coler reproduction . ~ iy 


techniques. - 3 : : 


eeea pe, eee —} ques 
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. The reader /is encouraged to compare this’ color :photograph’ (jadged to - 
be the best obtained on this mission) to the color dllustrations. included . ” 


"¢« 


ao in the Photographic Evaluation Reports of Missions 1105‘ and 1106... -. . 
- espectively). 2%. 0 0 
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A. Color ‘Quality 


The color balance and color saturation of the original S0-242 material 
is adequate for exploitation purposes. A detailed comparison of the 
original material to the SO-360 reproduction illustrates a vivid loss of 
dye homogeneity and color distinction capability in the reproductions. 
This is not objectionable at low Magnifications but becomes a real problem 
at enlargements greater than 20 diameters. . 

The material exposed under ideal weather conditions exhibits e multi- 
tude of hues and tonal variations. The objects recorded at "midtone" 
density level appear faithfully recorded, However, the "D-mins" repre- 
senting ground-scene highlights often’ record Slightly warm, whereas the 
“D-maxs" representing ground-scene shadows are shifted toward the cold 
end of the spectrum -- usually cyan. Most frames acquired during adverse 
weather conditions (dense haze and clouds) also exhibit a color shift 


toward cyan. , 
B. Density 


The density of the original color material ranges from generally 
medium to slightly heavy. Low luminance levels attributed to insufficient: 
solar elevation and unfavorable atmospherics were encountered on several 

passes® The density of the film from these passes suggests that an 
_. increase in exposure would have improved the product. The exposure range, 
solar elevation, and cloud cover percentage are listed in the Color Pro- 
file Section in Part II of this report. : 
The density level of the reproductions is improved over that of the 
original and is adequate for exploitation purposes. | | 


C. Color Compared to Black/White 


The difference in the ground resolution of the color when compared to 
the black/white material is approximately 2:1 in favor of the black/white. - 
Although there were no resolution targets recorded, empirical estimates 
from the original film place’ the best ground resolution of the color at 
i2 - 15 feet and that of the black/white at 7-9 feet. ‘The ground ‘reso- 
lution estimates from the reproductions are 18 - 25 feet for the color and 
8 - 10 feet for black/white. The result of this resolution difference °* 
_is clearly apparent in the photointerpretation section (page 16A) of this 
report. - 
ees ® 
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D. SGolor Original Compared to Reproductions 


More than twenty percent ‘loss in ground resolution and information 
content is evident in the color reproductions (SO-360)' when compared to 
the SO-242 original. This quality difference is readily apparent on 
photomicrographs of the two materials. Minute detail, required for 
object separation and identification, is more apparent on the original-- 
the original provides significantly more distinct geometrical information. 
This difference in quality places added restraints on color photography 
exploitation and therefore causes the current reproduction material to 


Because of the loss in image quality attributed to the color reproduc- 

_ tions, specialized printing techniques are being investigated. It has 
been determined that black/white reproductions of the top two emulsion 
layers (green and red sensitive layers) either singularly or composited 
are superior from an image sharpness: standpoint to the color reproduc- 
tions. Additional experimentation within this area is being conducted, 

but the present results justify the following recommendation (considering - 
NPIC's resolution oriented readout requirements) with respect to future 
color utilization in this system: The photointerpreter should be provided 
. with an optimm quality black/white reproduction which ‘has been selectively 
printed from the original color material, and all additional copies should 
be color reproductions. This combination will provide the interpreter 
with the best copy from a resolution standpoint, and will insure that any 
additional benefits which may be derived from color will also te available. 
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FIGURES 7a AND Ba. -.3404 AND SO-242 COMPARISON - 


The following photographs demonstrate the added value of color 
photography when combined with high resolution black/white material. It 
is evident from these examples that the spectral information provided 


by the color record will complement the fine detail of the black/white 
material. 
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PIGURE 7a FIGURE 8a 

CAMAER js secweiswiees gienbeodhsecdeccds.. Aft 

OO EE ee et eee eee Deke .  Dpdehke = 

Prado Seco esaioilosaaadaduecsctedes.40 35 

Date of Photography (GMT). ....ccsecees -19 Dee 69 19 Dee 69 - 

Universal Grid Coordinates.....cc.cceccs 68.3-1.3 5.8-4.6 

Enlargement FactOr....cccceccoccessecee 10X 10X 

Target Location......cccecceccceccssees ALizona Arizona 

Geographic Coopdinates (format center). 32-08N 112-01W 32-188 112-03w 

Altitude AEE) vesnatvescdeususigueie ces 605, 374 604, 862 

Camera Attitude: ; | eg 
Pitch (deg).......csceeceeceseenses +15.00 -15.00 
ROLL (deg). cccccccsescccccesesesess 0.00 | 0.00 
Yaw (Gag) oteauts ew devoseoeninteas 0.00 0.00 


. ‘ oa 
Local Sun TAMe i v.08 Wie ie whe CS Hee eee we 1125 7 e a 1125 : 


Solar Elevation (deg)... peeeeeeeseeseee 34°09! aie 33° 59" 
: : , . : 
Exposure (S€C)....ccccccccccccccceccuce 1/293 * Y4$1- 
PIlter..ccccceecccccsecccccccccccsseses W/25 W/2B * 

_ Vehicle Ground Track Azimuth (deg)..... 172° 50" - . 172°56' 


PrOCeSSiNg...ccsccccccecchecccctcccccce Dual Gamma Mod ME-4 
| E 


= 22Ab - : : 
| Randle Via 


. FOP-SEERET-RUFF— ; Control System Sely 


Crrnrr wniirr 
AAG we wet TE 


: ~~ I See 
Handie Via 


wrwual¢ 
im te ee 


Control System Only 


1. 


TOP SECRET . DIIEC -~  Coatral System Baty 


me ou SOD 





Maadie Via 


Vataas wren | 


Central System Galy 


Randle Via 
Talout. EFVMMIT 


Contrad System Only 


” 





Mandle Viz : JOR-SECRET-RHFE 


semebeee hore 
Coatrel System Only a ehh EEEOTE=BISEEM 





VI. RECOMMENDATIONS _ 


Mindful of the National Photographic Interpretation Center's primary /. . 
function, the, design purpose of this system, and its scale and ground | 
resolution capabilities, the following recommendations concerning the use 
of color photography in this system are submitted: Bo. Ser +a : 

1. Color be utilized on an experimental basis only with reasonable 
assurance that the experiment benefits will outweigh the loss of intel- 
ligence information which may’ occur. . . 


2. Color be utilized if there are direct color-oriented intelligence 
requirements which fall within the capabilities of the system. 


3+ Color be utilized if the ground resolution capabilities of the 
color are comparable to the black/white capabilities. 


4, Color simuletion experiments be conducted in high altituile air- 


craft missions where practical, unless one of the above conditions can be 
satisfied. — a 
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